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Abstract 
The Hooded Plover Viinornis cucullatus is an Australian endemic .shorebird, inhabiting high energy, sandy 
coastlines along southern Australia. Tlie eastern population is declining in range and number. Hooded Plovers 
face threats including human disturbance (pedestrian trafllc, vehicles) and dop. Tasmania, with its extensive 
ocean beache.s, is considered a stronghold for the species, yet much suitable habitat is remote and infrequently 
surveyed. Lack of understanding of Hooded Plover distribution and abundance can impede etfectivc manage¬ 
ment of the species and its threats. We surveyed over 43 km of Tasmania’s western coastline for Hooded Plovers 
to contribute towards knowledge of the species in the region, comparing results with a survey conducted in 
2002. Eighty-nine Hooded Plovers were recorded at a density of 3.36 birds per km of beach habitat. To protect 
the high density of Hooded Plovers on this coast, it will be necessary for management agencies to mitigate 
prevailing threats. {The Victorian Naturalist 134 (2), 2017,36-42) 

Keywords: Hooded Plover, shorebirds, Tasmania, human disturbance 

Introduction 
The Hooded Plover TJihwntis cucullatus is an 
Australian endemic shorebird which occurs 
on high energy sandy coastlines throughout 
southern Australia (Marchant and Higgins 
1993). Tlie Eastern Hooded Plover T. c. cucul¬ 
latus, which occurs in New South Wales, Victo¬ 
ria, Tasmania and South Australia, has been de¬ 
clining in range and numbers over many years 
(Cameron and Weston 1999; Garnett et al. 
2011). Eastern Hooded Plovers are vulnerable 
nationally (Garnett et al. 2011) and are listed 
as Critically Endangered in New South Wales, 
Vulnerable in Victoria and South Australia 
and have been recently listed as Vulnerable 
under the EPBC Act (Department of the En¬ 
vironment 2015). The Tasmanian population 
has been variously estimated at between 1200 
(Maguire ct al. 2014) and 1730 birds (Marchant 
and Higgins 1993; Bryant 2002). The species is 
not officially listed as threatened in Tasmania 
(Department of Primary Industries, Parks, Wa¬ 
ter and Environment (DPIPWE) 2015); howev¬ 
er, populations are thought to have declined by 
1.56% per yearal key sites (Bryant 2002). 

The main threats leading to the decline of 
Hooded Plover populations include human 
disturbance, especially around breeding time, 
which can include pedestrian traffic, off-road 

vehicles and domestic dogs. These disturbances 
can result in direct mortality of chicks or adults, 
reduced foraging opportunities, and nest fail¬ 
ure where adults arc prevented from effectively 
incubating eggs or brooding hatchlings (Buick 
and Paton 1989; Weston and Elgar 2005; Gar¬ 
nett et al, 2011), Other threats include preda¬ 
tion of chicks and eggs by introduced and native 
predators, degradation and modification of fore 
dune breeding habitat by growth of introduced 
plants, and inundation of nests by storm and 
tidal surges (Mead 2012; Cousens ct al. 2013). 

Tasmania, with its high proportion of suit¬ 
able high energy sandy coastline, is regarded as 
a stronghold for the Eastern subspecies of the 
Hooded Plover (Marchant and Higgins 1993; 
Bryant 2002). However, many prime habitat 
areas, especially on the west coast, are remote 
and therefore not frequently surveyed (Schulz 
1993). In recent decadc.s, .some of these remote 
areas have been under increased pressure from 
recreational activities (Schulz, 1993; Parks and 
Wildlife Service (PWS), 2002). Lack of knowl¬ 
edge of Hooded Plover distribution and num¬ 
bers in these areas can act as an impediment to 
the effective management of the species, recrea¬ 
tionists and other threats. 
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This study aims to fill this knowledge gap by re¬ 
porting the results of a shorebird survey along 
a remote coastline and comparing them with 
results obtained in 2002 (Antos, 2003). Ihe re¬ 
sults arc discussed in the context of the threats 
and management challenges faced by this re¬ 
mote population of Hooded Plovers and other 
shorebirds. 

Methods 
The methods used in this survey follow those 
used by Antos (2003) to allow for comparabil¬ 
ity of results. The same stretch of coastline and 
at a similar time of year as the survey by Antos 
(2003) was surveyed within the Arthur Pie¬ 
man Conservation Area (APCA) which covers 
100135 ha of north-west coastline and hinter¬ 
land of Tasmania. The coastline is exposed to 
very strong winds and is believed to contain 
some of the highest energy beaches in Australia 
(PWS 2002; SLSA 2015). 'fliere are numerous 
creek and river mouths, rocky shores and Iicad- 
lands, small sandy coves and long stretches of 
open beach backed by mobile and vegetated 
dune systems (Fig. 1). This survey commenced 
at the north side of the Pieman River mouth 
(41°40'0r S, I44‘*55'05" E) and finished at the 
mouth of Brooks Creek (4H18'47" S, I44'’44'27" 
E) and covered an approximate distance of 43.5 
km. Of this distance, 26.5 km consisted of sandy 
ocean beaches and the remaining 17.0 km was 
made up of rocky shores (Fig. 1). Distances were 
measured from 1:25000 topographic maps. 

The stretch of coastline was walked from 
south to north over a period of five days (15- 
19 March, 2015; the 2003 survey occurred be- 

Fig. 1. Examples of the main coastal habitats surve; 
Conservation Area, Tasmania. 

tween 17 and 20 February), between 0800 and 
1500 hrs each day. All bird species observed 
were recorded but particular attention was paid 
to counting Hooded Plovers and other shore- 
birds (resident and migratory). Four observers 
walked along the coastline transect as a group. 
On sandy shores, observers spread out between 
the waters edge and the high tide mark where 
practical, as this is the zone where most shore- 
birds carry out most of their foraging activi¬ 
ties (Marchant and Higgins, 1993). On rocky 
shores, observers travelled between the water’s 
edge and the vegetation where possible. Bin¬ 
oculars were used to aid observations. 

Limitations were encountered with the above 
method which may have contributed to un¬ 
derestimates of the birds counted. Firstly, not 
all sections of rocky shore were able to be sur¬ 
veyed meticulously due to the nature of the ter¬ 
rain and vegetation, hence some sections away 
from the waters edge were passed, thus pre¬ 
cluding opportunities of counting shorebirds 
(although this was not different from the Antos 
(2003) survey). Secondly, adverse weather was 
encountered from mid-morning to mid-after¬ 
noon on 19 March. This included very strong 
winds, horizontal rain and severe sandblasting, 
which meant that approximately 4 km of the 
Sandy Cape Beach that was surveyed in Antos 
(2003) was not effectively surveyed. Therefore 
our counts are likely to represent an underesti¬ 
mate of numbers. 

Results are represented by the total number of 
birds counted as well as by the number of birds 
seen per km travelled in suitable habitat. There- 

sandy (left) and rocky (right) in the Arthur Pieman 
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Table 1. Shorebird species recorded along a 43.5 km transect on the coastline of the Arthur Pieman Conserva¬ 
tion Area, Tasmania, March 2015. Total transect comprised: Rocky habitat, 17 km; Sandy habitat, 26.5 km. 
Data are compared with a survey from February 2002 (Antos 2003). Habitat type in which species was primar¬ 
ily recorded is noted, nc = not counted. 

Species Habitat Abundance 
2002 

Birds/km 
2002 

Abundance 
2015 

Birds/km 
2015 

Ruddy Turnstone Rocky 32 1.88 29 1.71 

Arcfiaria interpres 
Red-necked Stint Sandy 200 approx na 6 0.23 

Calidris ruficollis 
Sanderling Sandy 100 approx na 0 0 

Calidris alba 
Red-capped Plover Sandy 21 0.79 48 1.81 

Charadrius ruficapUlus 
Double-banded Plover Sandy 0 0 66 2.49 

Charadrius bicinctus 
Black-fronted Dotterel Sandy 19 0.72 0 0 

Elscyornis melatwps 
Hooded Plover Sandy 65 2.45 89 3.36 

Viinornis cucullatus 
Sooty Oystercatcher Rocky and sandy 32 0.74 20 0.46 

Haematopus fuliginosus 
Australian Pied Oystercatcher Rocky and Sandy 37 0.85 9 0.21 

Haematopus longirostris 
Pacific Gull Rocky and Sandy nc na 43 0.99 

Larus pacificus 
Crested Tern Rocky and Sandy 20 0.46 398 9.15 

Vialasseiis bcrgii 

fore, for species such as the Hooded Plover, 
which is primarily a bird of sandy coasts, the 
density of birds per km was obtained by using 
only the 26.5 km figure of sandy beaches. For 
species which use both rocky and sandy shores, 
such as Sooty Oystercatcher Haematopus fuligi- 
twsus and Australian Pied Oystercatcher H. 
longirostris (Table 1). the total distance of 43.5 
km was used. The same approach was used in 
the 2003 study. 

Results 
Coastal birds 
A total of 89 Hooded Plovers was recorded 
during the survey, making this species the most 
abundant shorebird seen on the coast, with an 
overall density of 3.36 birds per km of beach 
(Table 1), The species was generally seen in 
pairs or small groups close to the waters edge 
or at the mouths of coastal streams. A notable 
exception was a llock of 32 birds, including 
one juvenile, at Ordnance Point. These birds 
were sheltering amongst wrack away from the 
waters edge on the tombolo that has formed 
behind the point. The Double-banded Plover 
Charadrms bicinctus (Table 1) was tlie second 

most abundant species in sandy habitats and 
was recorded at a rate of 2.49 birds per km 
of sandy coastline while Red-capped Plovers 
Charadrms ruficapUlus were recorded at a rate 
of 1.81 birds per km. Apart from the Double- 
handed Plover, only two other species of migra¬ 
tory shorebirds were detected, the Ruddy Turn¬ 
stone Aretiaria interprens and Red-necked Stint 
Calidris ruficollis (1.71 and 0.23 birds per km, 
respectively). Australian Pied and Sooty Oys- 
tercatchers were observed making use of both 
the sandy and rocky portions of the coast at 
densities of 0.21 and 0.46 birds per km, respec¬ 
tively. Other coastal birds counted along the 
transect included the Pacific Gull (0.99 per km) 
and the Crested Tern (9.15 per km). Most of the 
terns were seen as part of three flocks (110, 80 
and 200 birds approximately) on the last day of 
the survey. Silver Gulls Chroicopchaliis tiovae- 
hollatnUae were present along the length of the 
coastline; their numbers were not counted due 
to their widespread nature and activity patterns 
including following observers, which can lead 
to double counting. 

Compared to the 2002 survey, higher num¬ 
bers of Hooded and Red-capped Plovers were 
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Fig. 2. Comparisons of individual birds per km counted along a 43.5 km transect on the coast of the Arthur 
Pieman Conservation Area, Tasmania, during 2015 (dark shade) and 2002 (light shade). 

seen during 2015 (Table 1. Fig. 2). Numbers of 
Ruddy Turnstone remained similar across both 
surveys, but fewer Australian Pied and Sooty 
Oystercatchers were seen during 2015. A num¬ 
ber of species were recorded either exclusively 
or in much greater numbers during the 2002 
survey (Black-fronted Dotterel, Sanderling and 
Red-necked Stint). It is unusual for Black-front¬ 
ed Dotterels to be observed on ocean coasts at 
all (Peter and Weston 1997). Conversely, the 
Double-banded Plover was recorded only dur¬ 
ing the 2015 survey. 

Terrestrial birds 
A range of land birds was recorded in the 
coastal vegetation along the coastline. Tliese 
included Dusky Robin Malanodryas vittaia 
and Pink Robin Petroica rodhwgastcr around 
scrubby thickets, and the Flame Robin R phoe- 
nicea and White-fronted Chat Epthianura albi- 
frons in more open areas. A covey of six Brown 
Quail Coturnix ypsilophora was flushed on one 
occasion from low sedgeland and Green Rosel- 
las Platycercus caledotiicus, Black Currawongs 
Strepera fuligitwsa and Forest Ravens Cor- 
vus tasmanicus were frequently encountered. 
The threatened Tasmanian subspecies of the 
Wedge-tailed Eagle Aquilii aitdax fleayi was re¬ 

corded immediately north of the Pieman River 
mouth (three individuals) and a lone individual 
was seen in the vicinity of Sandy Cape. Flocks 
of White-throated Needletails Hiriindapus cau- 
dacutiis were observed flying overhead on most 
days with the highest number of individuals 
counted on any one occasion being 63. 

Discussion 
Bird densities 
'Ihe density of Hooded Plovers recorded along 
the sandy portions of coastline in the southern 
part of the APCA (3.36 birds/km) is relatively 
high when compared with other areas of south¬ 
eastern Australia. For example, the biannual 
Hooded Plover counts conducted during No¬ 
vember in Victoria have yielded densities of 
0.5-0.6 birds/km on ocean beaches (Weston 
1993; 1995). In South Australia, the maximum 
densities recorded were 1.46 birds/km during 
November counts on Kangaroo Island (Natt 
and Weston 1995). Densities of birds in Tasma¬ 
nia are generally higher, ranging from 1.4 to 2 
birds/km and up to 3 on undisturbed beaches 
(Bryant 2002). Exceptionally high counts of 3.5 
birds/km have been recorded by Schulz (1993) 
on 109 km of beach habitat on the west coast 
(including part of the coastline surveyed by this 
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study) and 6.6 birds/km on 36.9 km of beach on 
the remote south-west coast (Schulz and Kris- 
tensen 1994). 

While the number of Hooded Plovers detect¬ 
ed during 2015 was higher than during 2002 
(89 vs 65)» it is difficult to know whether this is 
a true increase or an artefact of survey timing. 
For example. Hooded Plovers form autumn/ 
winter flocks and this can inflate density counts 
(Heislers and Weston 1993; Weston 2000; Wes¬ 
ton et al. 2009). This was indeed observed with 
the flock of 32 birds encountered at Ordnance 
Point, Tlie 2002 survey was conducted at the 
end of the breeding season but before flocking 
usually commences. Group sizes and counts 
tend to be at their lowest at this time (Weston 
2000). When conducting counts over a number 
of days there is always a risk of double-counting 
some individuals, resulting in an overestimate 
of numbers. In our case, we believe that our fig¬ 
ures are most likely an underestimate because 
the width (over 1 km in some sections) and 
complexity (estuaries, dunes, spits, wetlands) 
of sandy shoreline made birds difficult to detect 
and poor weather on one afternoon precluded 
effective counting. The recorded densities of 
Red-capped Plover, a species with similar nest¬ 
ing requirements and subject to similar threats 
as the Hooded Plover, were also higher (more 
than double) during the 2015 survey. 

The lack of juvenile Hooded Plovers sighted 
on such a significant stretch of high energy 
beach coastline (favoured habitat of the spe¬ 
cies), in both this and the 2003 survey is unu¬ 
sual. It is possible that some birds were still 
breeding (Hooded Plovers do sometimes have 
dependent young into early March); however, 
February-March is usually a time where rela¬ 
tively high numbers of post-fledging juveniles 
are observed on beaches (pers. obs.) as this is 
the end of the species’ breeding season (Magu¬ 
ire 2008). 

The differences in numbers of migratory 
shorebirds observed between the two surveys 
are possibly driven by timing. The 2002 sur¬ 
vey occurred in February when species such 
as Sanderling and Red-necked Stint were still 
present in good numbers. It is likely that by 
March (the liming of the 2015 survey) many 
of these species had already commenced their 
migration. Conversely, the 2015 survey re¬ 

corded Double-banded Plovers (trans-Tasman 
winter migrants) which were not present dur¬ 
ing the 2002 survey. Interestingly, densities of 
the Ruddy Turnstone remained similar for both 
surveys. 

Tlie recorded densities of the Sooty and Aus¬ 
tralian Pied Oystercalcher were both below 
those recorded during 2002. Australian Pied 
Oystercalcher densities in particular were only 
25% of the 2002 total. 

Threats and mattagement 
One of the key threats to beach-nesting birds is 
human disturbance, including pedestrian traf¬ 
fic, dog walking and driving on beaches (Buick 
and Paton 1989; Dowling and Weston 1999; 
Schlacher et al. 2016). Despite its relatively 
remote location, the APCA is frequently used 
for recreational beach driving and this activ¬ 
ity is increasing (PWS 2002; 2012). Use lends 
to be highest over the summer months when 
Hooded Plovers are breeding and most suscep¬ 
tible to disturbance (PWS 2002). During the 12 
months ending lime 2009 it is estimated there 
were 51 800 visitors to the APCA. 16% (approx. 
8288) of which indicated they had gone offroad 
driving (PWS 2012). It has been estimated that 
up to 81% of Hooded Plover nests are suscep¬ 
tible to being run over on beaches that carry 
vehicular traffic (Buick and Paton 1989) and 
beaches on the west coast of Tasmania which 
showed evidence of vehicle activity supported 
lower densities of Hooded Plovers than beaches 
where evidence of vehicle use was minimal or 
absent (Schulz 1993). During December 2014, 
an interim injunction was issued by the Fed¬ 
eral Court to close vehicle access south of the 
Sea Devil Rivulet (the southern half of the area 
surveyed by the current study) due to concerns 
over offroad vehicle damage to Aboriginal cul¬ 
tural sites (ABC News 2014). Vehicles were ob¬ 
served using this area during the survey, as was 
evidence of recent vehicle impacts (Fig. 3). 

Tlie tombolo at Ordnance point appears to 
be a particularly important flocking site for 
Hooded Plovers (Fig. 4). Fifteen birds were 
observed here in 2002 (Antos 2003) and 32 
during the present study. This site is also rec¬ 
ognised as having excellent shorebird nesting 
habitat (PWS 2012) and, along with its adjacent 
beach, should be protected from vehicular ac- 
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Fig. 3. Evidence of recent vehicle activity in the south¬ 
ern portion of the Arthur Pieman Conservation Area 
which had been closed to recreational vehicle access 
by Federal court order. Top to bottom: wheel ruts on 
ephemeral wetland south of the Interview River; tyre 
tracks over Aboriginal artefact scatter near Interview 
River mouth; and track over midden between the La¬ 
goon River and Sea Devil Rivulet, March 2015. 

cess. Currently the large Aboriginal midden at 
the point is fenced but the tombolo and beach 
remain accessible to vehicles. 

Other potential threats to the Hooded Plover 
population along this coastline include preda- 

Fig. 4. The sandy tombolo at Ordnance Point has 
formed behind the rocks in the background and pro¬ 
vides an important flocking site for Hooded Plovers. 
The shells in the foreground are part of an Aboriginal 
midden. 

tion during breeding by exotic and native pred¬ 
ators. Tracks of Spotted-tailed Quolls Dasyurus 
tuaculatus and Tasmanian Devils Sarcophilus 
harrisi were widespread throughout the sandy 
areas of the coast. Some coastal weeds can have 
the potential to change dune morphology and 
render shorebird breeding habitat unsuitable, 
and can exclude native vegetation (Harris and 
Kirkpatrick 1996; Maguire 2008). Heavy to 
moderate Sea Spurge Euphorbia paralias in¬ 
festations were observed in a number of dune 
areas and appeared to be more widespread 
in the northern end of the area surveyed. 
In order to protect the high density populations 
of Hooded Plovers on this coast, it will be nec¬ 
essary to carefully manage the threats that are 
within management control. Tliis primarily in¬ 
volves vehicle and weed management. Careful 
management of vehicle access and encourage¬ 
ment of low impact driving practices, especially 
during the breeding season when human use of 
the area is at its height, will be of key impor¬ 
tance. This will benefit a range of other beach- 
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nesting and migratory shorebirds. It has been 
shown that, with appropriate management, 
threats to Hooded Plovers can be successfully 
alleviated even in areas which receive high hu¬ 
man use (Weston et ai 2012; Dowling and Wes¬ 
ton 1999). Regulation and careful monitoring 
of potentially threatening activities, as well as 
Hooded Plover numbers, will be necessary to 
achieve this. Tlie remoteness of the APCA will 
provide some management challenges in this 
regard. 
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Abstract 
White-bellied Sca-Eaglcs Haliaeetus Iciicogastcr feed on fish, aquatic birds and turtles, with most reported 
observations of hunting involving fish-catching. We describe three observations of attacks on birds, including 
one on a Striated Heron Butorhies striata that was struck in the air and survived after being washed ashore. 
Incidents of While-bellied Sea-Eagles catching a Silver Gull Chroicoceplialus tiovachoUaudiae and an Austral¬ 
ian Raven Corvus coronoidcs chick are presented. 1he remains of Silver Gulls and Little Pied Cormorants 
Microcarbo mcUvwlcucos were identified at a regular butchering post after an eagle was located with a freshly 
killed gull. {Vte Victorim Naturalist 134 (2). 2017, '13-47) 

Key^vords: feeding, hunting strategies, predator-prey interactions, prey remains 

Introduction 
Tlie White-bellied Sea-Eagle Haliaeetus leu- 
cogastcr is a large bird of prey with a strikingly 
recognisable appearance in adult plumage (see 
front cover). It nests close to water and occu¬ 
pies a range of coastal environments and inland 
lake and river systems (Marchant and Higgins 
1993; Shephard et al. 2005; Olsen et ai 2006a; 
Corbett and Herlog 2012). ITiere is some con¬ 
cern over an apparent global decline, particu¬ 
larly in populated areas (Spencer and Lynch 
2005; Manning et al. 2008; Dennis et al. 2011a, 
b; Aznian et al. 2013; Debus et al. 2014). 

White-bellied Sea-Eagles have a specialised 
diet of fish, aquatic birds and aquatic reptiles 
(Olsen et al. 2006a. b, 2013; Debus 2008; Cor¬ 
bett and Hertog 2011, 2012). birds comprised 
a substantial component of the diet in various 
locations (Marchant and Higgins 1993; Olsen et 
al. 2006a,b; Corbett and Herlog 2012). Ihe vast 
majority of scientific studies of this species has 
been carried out in Australia, with most early 
works focused on freshwater locations (Olsen 
et al. 2013). Recently, tlie foraging and prey of 
the While-bellied Sea-Eagles have been studied 
on coastal waters (Nernuil ct ai 1995; John¬ 
stone and Slorr 1998; Hodge and Hodge 2011; 
O’Donnell and Debus 2012; Harrington 2013). 

Hunting methods include diving at a 45 de¬ 
gree angle from a lookout perch or a soaring 
position, direct flying attacks and tail-chasing 
(Marchant and Higgins 1993; Olsen e/ al. 2006a; 
Debus 2008). Many hunting attempts on birds 
were described by Debus (2008), none of which 
were successful. Roderick (2014) photographed 
a White-bellied Sea-Eagle successfully taking 
a Wedge-tailed Shearwater Ardeiwa pacifica 
from below the water. Taking of juvenile birds 
from nesting colonies is commonly observed, 
as is kleploparasilism of other birds (Marchant 
and Higgins 1993; Olsen et al. 2006a: Debus 
2008). 

In this paper, we present three observations 
of adult White-bellied Sea-Eagles attacking 
other birds, including one extraordinary inci¬ 
dent where a Striated Heron Biitorides striata 
survived after being taken. We also include an 
examination of prey remains at an adult eagle’s 
butchering post. 

Attack on Striated Heron 
Tliis incident occurred at Bellambi, New South 
Wales (34^21'S, 150°55'E) on 16 July 2016 at 
midday. 'Ihc observations were made from 
the rock pool at the southern end of Bellambi 
Beach (Fig. 1). The weather was clear with little 
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to no wind. An eagle and a Striated Heron were 
seen flying over the water in close proximity to 
each other, approximately 700 m off Bellambi 
Point (Fig. 1). The birds appeared to fly toward 
each other. The eagle struck the heron, causing 
it to fall onto the water. The eagle circled back 
and grasped the heron in both feet at the sur¬ 
face of the water, but dropped it when 3 m above 
the water. It circled back, presumably to retrieve 
the heron but was mobbed by another bird that 
could not be identified, and lost interest. 

Following the attack, the heron was in a with¬ 
drawn posture on the surface of the water and 
was gradually carried 700 ni to the shore by the 
current (Fig. 1). The lime taken for the heron 
to reach the shore was approximately 20 min, 
during which time it did not appear to move. 
Upon reaching the shore, the heron was able 
to haul itself onto the sand because of the re¬ 
duced wave activity in the bay (Albert 2012). 
Although Bellambi Point was the closest land 
to where the attack occurred, the wave action 
there was powerful. 

The heron stood on the beach within 1 m of 
the breakers for approximately 2 min (Fig, 2). 
At first, it was motionless and appeared diso¬ 
rientated. Afterward, it ruffled its feathers and 
flew away. No injuries were apparent. 

Successful predation on Silver Gull 
A successful kill of a Silver Gull Chroicoceph- 
altis jwvachollandiae was observed in 1999. 
The incident occurred on a late afternoon in 
Wagonga Inlet, Narooma, New South Wales 
(36°12'S, 150°7'E). ITie weather was clear with 
light winds. This observation was made at a dis¬ 
tance of approximately 300 m. 

A White-bellied Sea-Eagle was located on 
an exposed branch, approximately 12 m above 
the ground. It flew 300 m towards the middle 
of the inlet where a flock of between 40 and 50 
Silver Gulls were resting on the water. The ea¬ 
gle circled slowly at first, then accelerated as it 
dived at a 45 degree angle towards the middle 
of the flock. Some gulls scattered as the eagle 
approached within 5 m. It grasped a gull that 
was slow to react and still on the water, carrying 
it away in one foot. The eagle then flew out of 
view. 

Successful predation on an Australian Raven 
chick 
'Ihis incident was observed in Murramarang 
National Park, south of Ulladulla, New South 
Wales (35*^37*5. 150'’19'E) on 11 July 2011 at 
midday. A pair of Australian Ravens Corvus 
coronoides had been rearing chicks in a seaside 
nest. The observation was prompted by com- 

Fig. 1. The location where the attack on the Striated Heron Butorides striata occurred. The square represents 
where the observation was made from. 'Ihc triangle represents where the White-bellied Sea-Eagle Haliaeettis 
leucogaster attacked the heron. 7he dotted line represents the approximate course in which the heron was 
washed ashore. The circle represents where the heron came ashore. 
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Fig. 2. Striated I leron HutorUies striata standing on the beach. Photo: Matthew Mo. 

motion near the nest tree caused by the ravens 
chasing the eagle. Ihe eagle had snatched a 
chick, presumably from the nest, and was flying 
away with it. Using one fool, the eagle held the 
chick by its back, with its limbs dangling. 'Ihe 
adult ravens chased and mobbed the eagle for a 
distance of approximately 300 m before giving 
up. The incident look less than 20 seconds. 

Examination of regular butchering post 
A regular butchering post was located on 27 
November 1989 at Killalea State Park, Shell 
Cove, New South Wales (34°35'S, 150°52'E). 
A White-bellied Sea-Eagle was observed on 
a fence post at mid-afternoon with a freshly- 
killed Silver Gull. From the time it was located, 
it spent approximately 10 min plucking off 
feathers and feeding before flying away with the 
remainder of the kill. 

Tlie fence post where the eagle was butcher¬ 
ing its kill was visited after the eagle left. The 
ground below the post was littered with feath¬ 
ers and wings of other Silver Gulls and Little 
Pied Cormorants Microcarbo melanoleucos. 
From this examination, it was assumed that 
this location was a butchering post where the 
resident eagle(s) regularly brought kills to be 
plucked. 

Discussion 
Fish-catching typically dominates observa¬ 
tions of successful kills made by White-bellied 
Sea-Eagles (e.g. Debus 2008), but many dietary 
studies find that birds, turtles and mammals are 
better represented in examinations of the ea¬ 
gles’ prey remains (Marchant and Higgins 1993; 
Olsen et al. 2006a, b, 2013; Corbett and Hertog 
2012). The prey remains al the butchering post 
in Shell Cove were entirely avian and repre¬ 
sentative of two species of walerbird. 'lliis find¬ 
ing suggests that the resident eagles regularly 
prey on aquatic birds. It is important to note, 
though, that dietary studies relying on prey re¬ 
mains are known to be biased toward the per¬ 
sistence of bird skeletal remains (Debus 2008). 
Interestingly, no turtle carapaces were found 
amongst this accumulation of prey remains, 
despite the relative persistence of such remains 
(Debus 2008) and presence of abundant fresh¬ 
water habitats. An examination of prey remains 
beneath nesting sites would provide a more ac¬ 
curate representation of their diet (e.g. Olsen et 
al. 2006a, b, 2013; Debus 2008). 

'file attack on the Striated Heron was most 
likely an attempt at predation; however. While- 
bellied Sea-Eagles also kleploparasitise other 
birds (e.g. Olsen et al. 2006a; Debus 2008; 
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O’Donnell and Debus 2012) and harass seals 
for fish kills (e.g. Dennis and Brittain 2006). If 
kleptoparasitising another bird is not success¬ 
ful, eagles may resort to taking the bird itself 
(Marchant and Higgins 1993). While it is pos¬ 
sible that the heron had a prey item in its crop 
that the eagle was interested in, the incident 
may also have been opportunistic predation 
with the heron vulnerable over open water with 
no cover to escape to. 

Multiple dives by a Sea-Eagle in a single 
hunting attempt on birds have been recorded 
previously (Marchant and Higgins 1993). De¬ 
bus (2008) observed eagles causing birds to 
be flushed by an initial dive with subsequent 
dives aimed at capturing the prey or harassing 
another bird for prey. In the incident involv¬ 
ing the Striated Pleron, the heron appeared to 
have benefited from another bird mobbing the 
eagle. Like other birds of prey, it is common for 
White-bellied Sea-Eagles to receive mobbing 
from other birds (e.g. Debus 2008; O’Brien and 
Lacey 2016; M. Mo, pers. obs). 

To the best of our knowledge, the Striated 
Heron has not been recorded in the diet of 
the White-bellied Sea-Eagle, although they 
are known to prey on other heron species and 
larger birds (Marchant and Higgins 1993; Ols¬ 
en et ai 2006a; Corbett and Hertog 2011, 2012; 
O’Donnell and Debus 2012; Olsen et at. 2013). 
Ihe White-bellied Sea-Eagle is known to both 
prey on and kleptoparasitise the Silver Gull 
(Marchant and Higgins 1993). In the observa¬ 
tion of the Silver Gull kill we observed, the ea¬ 
gle appeared to watch the prey for some time 
before attacking, perhaps singling out a vulner¬ 
able individual. Performing such an attack on 
a flock of gulls, as opposed to hunting a single 
individual, probably increases the chances of 
success. It is also possible that the captured gull 
was somewhat restricted in its e.scapc route by 
the other gulls taking to the air around it, which 
could give the eagle another advantage when 
attacking a flock. 

A similar observation of an Australian Raven 
chick being snatched from a nest site was docu¬ 
mented by Rose (1973). In this incident, the 
White-bellied Sea-Eagle was also mobbed by 
the adult ravens, which were successful in caus¬ 
ing the eagle to drop its prey; however, the ra¬ 
ven chick landed in a river and did not survive 

(Rose 1973). Debus (2008) also mentioned an 
unsuccessful attempt at predation on a fledg¬ 
ling raven. 

Other studies have quantified hunting suc¬ 
cess rates at being 39 and 45 percent, which 
may be higher than for some other Australian 
raptors that prey on vertebrates (Debus 2008; 
O’Donnell and Debus 2012). Given the eagles’ 
presence and breeding in metropolitan areas 
(Shephard et ai 2005; Manning ct ai 2008) 
successful attacks on birds by White-bellied 
Sea-Eagles are observed occasionally by bird¬ 
watchers, although few accounts of attacks 
have been reported in the literature (Rose 1973; 
Leonard 1995; Collins and Hines 1999; Reid 
and Reid 1999; Ihomp.son 1999; Olsen et ai 
2006a; Debus 2006. 2008; Harford 2012; Rod¬ 
erick 2014; Stace 2015). Ihe observations de¬ 
scribed in this paper contribute to our under¬ 
standing of hunting behaviour in this species. 
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One Hundred and One Years Ago 

A STUDY OF BIRDS AT BREEDING TIME 

BY G.A. KEARTLAND 

The same instinct which influences our domestic poultry inlaying a greater number of eggs when the nests 
are cleared every day, and which causes the hen to become broody if the eggs are allowed to accumulate un¬ 
til about a dozen are laid, appears to exist in many of our wild birds. I know of instances in which the nests 
of both Miid-I.arks, Gmllina picata, and Black-and-White Famails, Sauloprocta viotaciUoides, were robbed 
or destroyed three limes, and then the birds laid a fourth clutch and reared their broods. Whilst at the 
Fitzroy River. N.W.A., 1 found three nests of the Little Eriar-bird, Philcmott sordiiiits, each containing young 
ones, which the black boy who accompanied me appropriated as a delicacy. On visiting the same trees a 
fortnight later I found that each pair of birds had built a fresh nest, and had already laid a full clutch of eggs. 

Of course, it is well known that amongst the pigeons and doves both sexes take part in the silting. The 
female generally does all the night work, but is relieved during the day by her mate, and both parents siiare 
the task of feeding tlie young until they are able to !ly. The female of tlie Swamp or Brown Quail, S)';ioicus 
australis, does all the silting, and if her male or any other bird of the same species approaches her nest she 
raises her feathers like a game-hen and charges the intruder with surprising ferocity. This i.s continued until 
the brood are about a week old, when-the male joins the family, ofwitich he seems to be intensely proud. In 
another week the female resigns all interest in the brood, which are reared by her mate until they are about 
a month old. After that period they have to look out for themselves, as their parents arc usually occupied 
with the care of a fresh clutch of eggs. With regard to the Stubble Quail, Coturnix jycctoralis^ much may yet 

be learned, but my opinion is that the female soon tires of the young ones. 

[continued on page 59] 

From Vic Victorian Naturalist XXXII, pp. 133-134. January 13, 1916 

Voll34 (2) 2017 47 



Research Reports 

The Little Penguin Eudyptula minor on Middle Island, Warrnambool, 

Victoria: an update on population size and predator management 

Robert Wallis'*^ Kristie King'*^ and Anne Wallis’ 

'Middle Island Project Working Group, Warrnambool City Council, PO Box 198, Warrnambool, Victoria 3280 

^Warrnambool Field Naturalists Club. warrnambooIfnc@>gmail.com. Corresponding address 
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Abstract 
Maremma guardian dogs have been protecting Little Penguins Eudyptula mitwr from canid predation at Mid¬ 
dle Island, Warrnambool, since 2006. Foxes had preyed heavily on the penguins contributing to a population 
crash—from over 500 arrivals in the 1999-2000 breeding season, to less than 10 some five years later. Our 
monitoring of arrivals indicale.s numbers have grown to over 100 penguins. 'Ihc successful use of guardian 
dogs to protect native wildlife and the strong community participation and support for the program constitutes 
what has become known as the ‘Warrnambool Method’ for wildlife conservation management. (Vie Victorian 
Naturalist 134 (2), 2017. 48-51) 

Keywords: Little Penguin, Eudyptula mhwr^ fox predation, Middle Island, Maremma guardian 
dogs, Warrnambool Method 

Introduction 
The Little Penguin Eudyptula minor is the 
smallest of the penguin species and is found 
along the coastlines and offshore islands of 
southern Australia and New Zealand. A colony 
has existed on Middle Island, Warrnambool, in 
western Victoria, for at least 60 years. Overeem 
and Wallis (2007) reported a significant popu¬ 
lation crash from over 500 penguins counted 
arriving on the Island at dusk in January 2000 
(equating to an estimated population of over 
800) to just four arrivals with a correspond¬ 
ing decline in active burrows* (those showing 
penguin activity) from 342 to 52 in Septem¬ 
ber 2005. Maximum arrivals in the 1999-2000 
breeding season were found to be in September 
and January, with lower numbers observed in 
October (pre-laying exodus, Chiarida 1999) 
and February (pre-moull fattening after the 
chicks have fledged. Chiarida 1999). 'Ihe Little 
Penguins conservation status is ‘least concern’. 

Overeem and Wallis (2003) also described 
large losses in penguin eggs and chicks through 
humans inadvertently trampling on burrows. 
In 2002, this led Warrnambool City Council 
(WCC) to erect a boardwalk to limit public 
movement on the Island, and to install nest 
boxes that would belter resist trampling and 
cave-ins. However, the intense predation of the 
birds, principally by foxes, prompted WCC in 
2006 to restrict access to the entire Island by the 
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public and their dogs. This access restriction 
was widely publicised in the local media. WCC 
also agreed to trial the use of Maremma guard¬ 
ian dogs to protect the penguin colony against 
further predation (King ct al 2015). 

In this paper we present an update on the 
Maremma dog project, including details on 
population size of the penguin colony and elab¬ 
oration of what has become colloquially called 
‘The Warrnambool Method’ of wildlife conser¬ 
vation management. 

Previous Fox Control 

Overeem and Wallis (2003) documented 50 
birds killed by foxes or dogs in one day in 1993 
and 72 killed over 28 days in 1995. In 1999 
around 300 Little Penguins were killed over 
the year and. in 2004, 500 Little Penguins and 
Short-tailed Shearwaters were killed by canids 
over the whole year (King 2007). This contin¬ 
ued with the largest reported kill of 268 birds 
on one night in 2005 (Overeem and Wallis 
2007). While some of the deaths could have 
been caused by domestic dogs on the Island, 
most were from foxes, judging by the sur¬ 
plus killings and characteristic bite marks on 
the carcasses. In 2003, analysis of 52 fox scats 
from the mainland in the immediate vicinity of 
Middle Island found four containing penguin 
feathers (King et al 2015). 
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A fox-shooting campaign coordinated by 
Wee was undertaken on the Island and on the 
nearby mainland using professional shooters 
over about 50 nights between 2002 and 2006. 
lliis proved unsuccessful as the police had to be 
notified and the abutting roadway closed to the 
public for the duration of the shoots; the delays 
meant the foxes had left the Island by the lime 
the shooter was in place. Nonetheless, there 
were some successes. In 2005, 15 foxes, includ¬ 
ing nine females, were killed on the Island and 
one was shot while crossing to the Island (King 
2007). 

^rhere was also a den fumigation program car¬ 
ried out from 2002 until 2006, which resulted 
in 30 dens on the mainland adjoining the Is¬ 
land being treated (KingcM/. 2015). This activ¬ 
ity stopped when the cost per elforl proved too 
high, with fewer dens being located. Tliere were 
no fox dens on the Island. Baiting was ruled 
out because of the threat to domestic dogs and 
heavy use of the area by the public, 

Tlie Warrnambool Method 
Alan Marsh, a poultry farmer from south-west 
Victoria, had been using Italian Maremmano- 
Abruzzese (Marcmma) guardian dogs to pro¬ 
tect his chickens for many years and he sug¬ 
gested using the dogs to protect the penguins at 
Middle Island, using the now famous sentence 
‘penguins are just chooks in dinner suits’! A 
meeting of officers from the State Government, 
wee, Deakin University scientists and some 
community members (including Mr Marsh) 
was convened to develop a proposal for a trial 
of the 'Maremma Guardian Dog' method, un¬ 
der the auspices of WCC. The Middle Island 
Steering Committee was established in 2006, 
comprising participants of the original meet¬ 
ing, members of the Warrnambool Coaslcare 
Landcare Group (WCLG) and relevant local 
experts (including a vet). 

It was important to have the Warrnambool 
community onside and thus a media campaign 
was mounted. Tlie local daily newspaper, Vie 
Standard, was particularly supportive and ran 
a poll which demonstrated that 85% of the local 
community supported restricting public access 
to Middle Island for the purposes of the trial. 

A four-week trial using one of Mr Marshs 
dogs (named ‘Oddball’) was approved by WCC, 

and commenced on 30 October 2006. King et 
ai (2015) detail the key performance indicators 
of the trial’s success. During the trial, the dog 
was kept continuously on the Island and usu¬ 
ally a carer accompanied it during the night. 

'file current method involves using the dogs 
only during the daytime to reduce the likeli¬ 
hood of their leaving the Island. There have 
been several occasions when dogs have done 
so—once chasing foxes and another time when 
the dog was frightened by a thunderstorm 
(Anon 2016). Dogs are on the Island during 
the penguin breeding season, from September 
to February, lliey have access to a shelter and 
are given water and food from a dispenser on 
the Island, lliese guardian dogs are known to 
bark at any intruder coming close to the Island 
(foxes, dogs, people and boats) and their scent 
marking on the Island is thought to deter other 
canids (Rigg 2001). 

The strong community participation and 
ownership of the project and the unusual case 
of using guardian dogs to protect a native col¬ 
ony of birds from extirpation has meant this 
technique of wildlife conservation manage¬ 
ment has become colloquially known as ‘The 
Warrnambool Method’. 

Penguin breeding success 
The changes in numbers of penguins arriving 
at dusk on Middle Island over time can be seen 
in Fig. 1. Regular counts have been made of 
penguins arriving at dusk along six trackways 
at Middle Island by researchers and more re¬ 
cently by the WCLG. 'Ihe total population then 
has been estimated using a ratio established 
by Dann (1992), who found at least 60% of a 
penguin colony comes ashore during this lime, 
as only a proportion of adults belonging to the 
colony return to their land-based nest sites at 
night. Tlicse counts were used as a basis to gen¬ 
erate the population estimate. 

It can be seen that after the population crash 
reduced the numbers to fewer than 10 in 2005- 
06 numbers steadily rose, reaching a maximum 
in 2011-12 (estimate 190). The maximum ar¬ 
rival count for the 2015-16 breeding season 
was 123 penguins, although there were not as 
many counts undertaken compared with other 
seasons. Birds have successfully bred on the Is¬ 
land with double clutching often observed. As 
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2000 6 7 8 9 10 11 12 13 14 15 16 

Breeding season 

Fig 1. Maximum arrival numbers (dusk counts) for breeding season 1999-2001 and from 2005-06 to 2015-16 
and maximum numbers of Little Penguins estimated to be present on Middle Island for breeding seasons. Mass 
predation by canids occurred in 2005-06, resulting in a maximum of only four penguins arriving to the Island. 

well, penguins could have been recruited from 
other colonies, such as Phillip Island (Over- 
eem 2005). 'Ihe decline in numbers seen in the 
2013-14 breeding season might possibly be re¬ 
lated to lower food availability arising from a 
weakened Bonney upwelling event the previous 
year. The upwelling brings cold, nutrient-rich 
waters to the surface, which supports high pri¬ 
mary productivity and large numbers of small 
fish which the penguins use as food. 

In the 2015-16 breeding season, 47 chicks 
were known to have hatched and since there 
was no monitoring undertaken in December 
2015, maximum arrivals may well have been 
higher than the 74 birds counted on 18 Octo¬ 
ber. As well, for safely reasons only four of the 
six trackways were monitored in the 2015-16 
breeding season. Tliis could also have led to an 
underestimate of the actual population. 

Since the introduction of the Maremma 
guardian dogs there have been no recorded 
penguin deaths attributable to fox predation. 
Some penguins found dead showed evidence 
of internal bruising which might have been the 
result of a dog playing with the bird, and the 
carcasses lacked the characteristic bite marks 
that foxes leave. 

While numbers of penguins on the Island have 
risen steadily since 2006, they arc still well short 
of the more than 500 arrivals counted in 2001. 

Community involvement 
The success of the Maremma project can be 
in part attributed to the strong partnership 
approach inherent in its governance. 'Fhe pro¬ 
gram has been delivered as a partnership be¬ 
tween Wee (including FlagslafT Hill Maritime 
Museum where the dogs are housed during the 
summer), WCLG, Deakin University, Parks 
Victoria and the Victorian Department of En¬ 
vironment, Land, Water and Planning. 

Tile program is curretitly overseen by a formal 
Middle Island Project Working Group, now 
chaired by a representative of Deakin Univer¬ 
sity with members from, among others, WCC, 
WCLG and the Warrnambool Field Natural¬ 
ists Club. In recent years, WCLG has funded 
and engaged a local consultancy Nature Gle- 
nelg Trust to deliver the penguin monitoring 
program, using hundreds of volunteers from 
the local community and beyond. This com¬ 
ponent has also seen the contribution of more 
than 2500 volunteer hours since the programs 
inception, representing an in-kind value in ex¬ 
cess of $60 000 (at $25/hour). WCLG is active 
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in other ways, especially in improving habitat 
on the Island. WCC has responsibility for the 
guardian dogs and their purchasing, housing, 
training, care and use on the Island. 

The whole project costs around $50000 cash 
per annum with a yearly in-kind contribution 
of about $40000. Funds have been sourced 
from donations (e.g. a three-year grant of 
$10000 per annum from Deakin University), 
WCC (cash and in-kind), *Meel the Maremma' 
tours to Middle Island, a crowdfimding event 
that raised over $24 000, raflles, and ticket sales 
for the premiere of the movie Oddball at War- 
rnambool. There is no doubt the movie, loosely 
based on this project, has been a major gen¬ 
erator of interest and funds, with tours to the 
Island booked out well in advance. New nest¬ 
ing boxes have been constructed by members 
of the public at a working bee, with materials 
donated by a major hardware chain. 

Conclusion 
'Hie ‘Warrnambool Method’ describes a wild¬ 
life conservation technique that involves us¬ 
ing guardian dogs to protect a population of 
native sea-birds. It includes strong commu¬ 
nity involvement in the governance, planning, 
management and resourcing of the project. We 
believe it could be used elsewhere for other 
threatened populations. Indeed, Maremma 
guardian dogs are now being trialled by Zoos 
Victoria to protect captive-bred colonies of 
Eastern Barred Bandicoots Penwwlcs gitnnih 
which arc now no longer extant on the Austral¬ 
ian mainland but live in four free-ranging pop¬ 
ulations in Victoria (Coetsee 2016). Maremma 
dogs have also been protecting a colony of Gan- 
nets at Point Danger, near Portland, since 2007 
(Anon 2008). 
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Communal denning by two sympatric gliding possums 

Introduction 
Humans have been installing nest boxes for 
hollow-dependent fauna for decades. These 
boxes provide nest sites for a range of birds 
and arboreal mammals where natural tree hol¬ 
lows may be scarce. Large species require large 
hollows and in recent years, a number of large 
nest boxes have been trialled for the largest spe¬ 
cies of Australian forest owl. the Powerful Owl 
Nhiox strenua. This paper reports communal 
denning in one such nest box by two sympat¬ 
ric. large species of gliding possum, the Greater 
Glider Petauroides volatis and Yellow-bellied 
Glider Petaurus australis. 

Background 
A pair of Powerful Owls nested annually in an 
ancient, leaning Manna Gum Eucalyptus vimi- 
nalis on a privately-owned bush property at 
Gembrook, 70 km east of Melbourne, from 1995 
to 2002 (A Marsden pers. comm.). Diameter at 
breast height (DBH) of this tree was 198 cm and 
the owls’ nest hollow was 45 m above ground. 
Powerful Owls have not nested at the site since 
2002 (A Marsden pers. comm.; pers. obs.). My 
wife and I purchased the property in 2005 and 
I took up regular monitoring of fauna on the 
property with particular interest in that tree. 

Many hollows in this tree housed several 
arboreal mammal species at various times, 
including Mountain Brushtail Possum Tricho- 
sums caninus, Greater Glider, Yellow-bellied 
Glider and Sugar Glider Petrturns breviceps. On 
one occasion, 27 January 2009, a Yellow-bel¬ 
lied Glider was seen to enter a hollow branch 
minutes after it had been vacated by a Greater 
Glider at dusk. 

In the summer of 2008-2009, a pair of Sooty 
Owls Tyto teiiebricosa nested in a hollow in the 
trunk, 26 m above ground level. One owlet was 
heard within the nest hollow during January 
2009 but was not seen. A Sooty Owl was last 
observed at the hollow on 13 May 2009 and this 
species has been observed on the property in¬ 
frequently since. Tlie nest tree fell to the ground 
during severe wind storms in June 2009, It is 
not known if an owl was in the hollow at the 
time and no evidence of mortality was found. 

To offer an alternative nest hollow for large for¬ 
est owls, a decision was made to install a large 
nest box on a neighbouring large tree. Powerful 
Owls had nested successfully in one such box at 
a suburban site near Melbourne in 2007 (Mc- 
Nabb and Greenwood 2011). A similar nest box 
was installed in a neighbouring, mature Manna 
Gum, approximately 20 ni above ground on 5 
January 2010. 

Observations 
The observations look place on a 10 ha patch 
of tall, east-sloping forest where the upper 
slope of Shrubby Foothill Forest, dominated by 
Messmate Eucalyptus obliqua and Narrow-leaf 
Peppermint E. radtata, graded down to Damp 
Forest dominated by Manna Gum (source 
DEL\VP2017). 

Tile nest box was monitored sporadically 
from 2010 until 10 April 2013, when a Greater 
Glider was seen emerging from the box at 1830 
hrs (-30 min after sunset). After this date, the 
box was *dusk-watciicd’ more frequently and 
on 26 May 2013, two Greater Gliders emerged, 
one grey and white and one black and white. 
'Hie grey individual may have been blind in the 
right eye because it did not reflect the spotlight 
beam (‘eyeshine’) as is usual for Greater Glid¬ 
ers). Over the next few nights, I became aware 
that two species were actually sharing the box 
when a Yellow-bellied Glider emerged followed 
by a Greater Glider. My attempts to photograph 
the gliders emerging from the box were some¬ 
what unsuccessful so when I was visited by re¬ 
cently retired professional photographer, Rob 
McCIuskic, 1 invited him to set up his cameras 
and hopefully, gain quality photographs of the 
emerging gliders. 

9 July 2013 
McCluskie set up his camera gear and flashes 
before sunset and, as darkness fell, I watched 
the box with an infrared night-vision device 
and prompted him to take photographs as ani¬ 
mals emerged from the box. He look a series 
of photographs over approximately 25 minutes. 
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Fig. 1. Yellow-bellied Glider *1 exited the nest box suddenly and paused briefly on the tree trunk before disap¬ 
pearing into the canopy (1753 hrs). 

1753 hrs: Yellow-bellied Glider "1 exited the nest 
box suddenly and paused briefly on the tree trunk 
(Fig. 1) before disappearing into the canopy. 
1754 hrs: Yellow-bellied Glider '2 appeared at 
the nest box entrance, where it remained look¬ 
ing out for 10 minutes (Fig. 2). 
1805 hrs: Yellow-bellied Glider '2 moved over 
roof of box on to the tree trunk as Greater Glid¬ 
er ' 1 moved on to perch of nest box and Greater 
Glider '2 emerged (Fig. 3). 
1806 hrs: Yellow-bellied Glider *2 returned to 
roof of box as Greater Glider '2 watched from 
within the box. Greater Glider #I was still on 
the perch as Yellow-bellied Glider '2 pushed 
past Greater Glider *2 to re-enter box (Fig. 4). 
Greater Glider ’2 then also re-entered the box. 
1807 hrs: Yellow-bellied Glider *2 and Greater 
Glider '1 reappeared at the hole. 
1808 hrs: Both Greater Gliders were with¬ 
in the box but not visible, as Yellow-bellied 
Glider *2 looked out. Greater Glider *2 then 
emerged and climbed via the perch on to 
roof of box as Yellow-bellied Glider '2 reap¬ 
peared at the hole (see back cover: upper). 
1811 hrs: Greater Glider'2 disappeared up the 

tree, Yellow-bellied Glider'2 still looking out 
from hole. 
1813 hrs: Greater Glider *1 reappeared at the 
hole beside Yellow-bellied Glider '2. 
1814 hrs: Greater Glider *1 and Yellow-bellied 
Glider '2 side-by-side looked out from the box 
entrance hole (see back cover: lower). 
1816 hrs: Yellow-bellied Glider'2 watched from 
the hole as Greater Glider *1 climbed via the 
roof, on to the tree trunk.Yellow-bellied Glider 
*2 then also exited the box and climbed on to 
the tree trunk. 
1818 hrs: All gliders have disappeared via the 
tree canopy. 

Discussion 
Both species of glider have been studied ex¬ 
tensively over many years but despite extensive 
searching within literature, no other publica¬ 
tion has come to light that reports compara¬ 
ble behaviour. 'Ihese observations may repre¬ 
sent the first documented sharing of a hollow 
by these two species of glider, which are not 
closely related taxonomically (diflerent genera) 
or ecologically. (For example. Greater Glider 
diet is largely Eucalyptus leaves (Hume et ai 
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Fig, 2. Yellow-bellied Glider *2 appeared at the nest box entrance where it remained looking out for 10 minutes 
(1754-1804 hrs). 

Fig. 3. Yellow-bellied Glider '2 moved over roof of box onto tree trunk as Greater Glider 'I moved onto perch 
and Greater Glider '2 emerged (1805 hrs). 
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Fig. 4. Yellow-bellied Glider '2 returned to roof of box as Greater Glider '2 watched from within box. Greater 
Glider #1 still on perch as Yellow-bellied Glider '2 pushed past Greater Glider *2 to re-enter box (1806 hrs). 

1984) whereas Yellow-bellied Gliders eat plant 
exudates and invertebrates (Henry and Craig 
1984)). Iherefore, it is reasonable to consider 
that such behaviour may be rare, possibly oc¬ 
curring only when natural hollows are scarce. 

Factors which may explain this include: 
(a) Several suitable hollows were lost when the 

ancient Manna Gum fell; 
(b) A need to thermoregulate by huddling (see 

Rhind 2003; Williams ct al. 2013) on cold 
winter nights may have overcome any natural 
aversion tlie species ma)' feel toward each otiicr. 

Hollows large enough to accommodate sympa- 
tric species may have existed prior to European 
invasion and historically such behaviour may 
have been less unusual in unmodified old age 
forests where large hollows were more abundant. 
Although the purpose was to provide an alterna¬ 
tive hollow for large forest owls, the gliders have 
benefited in the meantime, and monitoring of 
the box will be continued in the hope that owls 
may discover it as a suitable nest site. 
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Against the grain: fourteen farmers adapt to climate change 

by Bill Hampel 

Publisher: Rosenberg Publishing Pty Ltd, Kenthurst, NSW, 2015. 272 pages, Softcover. 

ISBN 9781925078503. RRP $29.95 

The best books allow us to peer into another 
world we may otherwise never have known 
about. Bill Hampel’s Against the Grain: Four¬ 
teen farmers adapt to climate change provides a 
rare window into the lives of those at the fore¬ 
front of climate change: Aussie farmers. 

A mallee-boy Hampel grew up helping wheat 
farmers haul their crops to the silo. This gave 
him his unique perspective of the world and 
its current challenges. For this book, Hampel 
sought out thirteen farmers, who lived and 
worked in Victoria, and one New South Welsh¬ 
man, and discussed with them their experience 
of climate change and the measures they were 
taking to adapt to and mitigate it. 

The book documents interviews with farm¬ 
ers from both animal and crop industries, ex¬ 
ploring the impacts of a changing climate on 
the farming of wheat, peaches, grapes, sheep, 
beef and dairy cattle, and more. Interviews un¬ 
dertaken with the people who provide south¬ 
eastern Australia, and elsewhere, with its food 
and fibre allow city-dwellers a unique and 
sorely needed insight into climate change and 
its impact on our agricultural system. Indistinct 
seasons, hotter months with less precipitation 
and more evaporation, along with natural dis¬ 
asters, threaten the livelihood of Aussie farm¬ 
ers. However, these fourteen farmers featured 
in Hampel’s insightful book demonstrate that 
tackling climate change head-on is not only 
necessary and possible, but can even be profit¬ 
able. Hampel explores the ways in which Aus¬ 
tralian farmers are monitoring climate change 
and addressing its impacts on their farms and 
businesses. Their innovative approaches in¬ 
clude the use of biofuels, tree-planting, renewa¬ 
ble energy, and adapting to new farming cycles. 
By providing fourteen examples of real-world, 
tangible solutions to a huge and seemingly in¬ 
surmountable issue the author inspires hope. 

Hampel writes in a personable way, explaining 
his intentions for the book and his experience 

Fourteen farmers adapt 
to climate change 

in writing it. He also provides helpful sugges¬ 
tions about how to approach reading it, stating 
that one may choose to dive in to the fourteen 
stories shared by those who know the land, or 
begin with the facts and figures about climate 
change in a south-east Australian context. 

The book allows the reader to digest a com¬ 
plex issue with multi-dimensional facets in 
simple terms. The author deconstructs systems 
affecting climate change such as dissemination 
of information by mainstream media, volatile 
political dynamics, the monumental challenge 
of steering Australia away from a fossil fuel 
economy, and the difficult task of shifting long 
and tightly-held social views. 

As you work your way through this 280-page 
book with a glass of wine in hand (perhaps a 
nice glass of white from the featured wine- 
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maker, Allen Hart) you will come to empathise 
with our farmers who are bearing the brunt of 
climate change, and discover the extent of hu¬ 
man adaptation and innovation. Sip your wine, 
and be reminded that Bill Hampel’s intention 
when he wrote the book was to tell the world: 
‘Human-made climate change is upon us but 

we can survive it and we can overcome it — we 
can leave the world a better place’. 

Maggie Riddington 
School of Life and Environmenial Sciences, 

Dcakin University, 
221 Burwood Highway, 
Burwood, Victoria 3125 

Mountain Ash: 

Fire, Logging and the Future of Victoria’s Giant Forests 

By David Lindenmayer, David Blair, Lachlan McBurney and Sam Banks 

Publisher: CSIRO Publishing, Clayton South, Victoria, 2015. 200 pages, paperback, 

colour photographs. ISBN 9781486304974. RRP $59.95 

This book examines the interrelationships of 
fire, logging and their respective and collective 
impact on the llora, fauna, and overall integrity 
of Mountain Ash ecosystems. Tlie book is very 
well written and clearly demonstrates the inti¬ 
macy David Lindenmayer and his colleagues 
have with the forest, which is not surprising 
considering their research has extended over 
30 years, providing the information for many 
excellent publications along the way. Particu¬ 
lar attention has been paid to the effects of the 
2009 fires and subsequent ecological dynamics. 

The structure of the book will appeal to a wide 
variety of readers, from those who are scientifi¬ 
cally minded, to those who wish to gain only the 
‘general gist’ of the Mountain Ash story’. Tlie 
authors have avoided use of scientific language 
and jargon, making the book easy to read and 
suitable for all interested in Victoria’s Mountain 
Ash forests. Tlie text is accompanied by spectac¬ 
ular imagery, with detailed captions providing 
a quick glimpse into the ecology of the forest, 
tempting any who casually Hick through the 
book to read further, llie full page photographs 
presented before the first chapter show why our 
old growth forests may never recover. 

It is clear the authors intended to illustrate the 
complete story of Mountain Ash forests: they not 
only present key findings of their research, but 
explain their methods, any knowledge gaps, and 
identify interrelationships and interactions. 

MOUNTAIN ASH 
Fire, Logging and the Future of 

Victoria's Giant Forests 

The book is divided into 11 multi-faceted and 
interrelated chapters. Topics include: the 2009 
fires, carbon stocks, vegetation, small terres¬ 
trial mammals, birds and invertebrates. Im¬ 
portantly, the authors dedicate two chapters to 
providing management solutions, emphasising 
the importance of future research and manage¬ 
ment intervention. The book is structured us¬ 
ing ‘Key (research) questions’ identified at the 
beginning of each chapter, with an explanation 
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as to why they are important and require an 
answer. Within each chapter, the authors break 
down these key questions into specific sections, 
with explanations appropriately accompanied 
by photos. M)lh busters (boxes highlighted in 
green and accompanied by illustrations) occur 
throughout the book. In Chapter two, the au¬ 
thors address the myth ‘fuel reduction burning 
should be done in montane ash forests’. 

The extent and depth of material covered in 
this book is outstanding. Chapter 10. for ex¬ 
ample, links the post-fire environment to a 
landscape that, historically, is highly disturbed, 
placing emphasis on the urgency of manage¬ 
ment intervention to restore forest integrity. 
The authors identify key objectives for con¬ 
servation of existing important structures and 
habitats, and restoration and expansion of 

populations of key species and key structures, 
patterns of old growth landscape cover, and key 
ecosystem processes. Implementation of man¬ 
agement actions and the positive interactions 
and co-benefits of a suite of restoration strat¬ 
egies also are discussed. 'Hie book highlights 
the threats that Mountain Ash ecosystems face, 
and the urgency for management intervention 
and political reform. 1 highly recommend this 
book to anyone who is interested in forests and 
disturbance ecology, or anyone who enjoys the 
benefits of our Victorian forests. 

Ellc Bowd 
Fenner School of Environment and Society 

Australian National University 
Canberra, ACT 6200 

Insects of south-eastern Australia: 

an ecological and behavioural guide 

by Roger Farrow 

Publisher: CSIRO Publishing, Clayton South, Victoria, 2016. xiv+274 pages, softcover. 

ISBN 9781486304745. RRP $45.00 

There are many books on Australian insects, 
pitched at many levels. Most follow a standard, 
systematic approach, working through the vari¬ 
ous taxa and illustrating them with commonly 
encountered species. Tliis one follows an eco¬ 
logical and behavioural approach. 

The ability to be able to put a name to a face 
is important for all biologists and naturalists. 
It is impossible to describe the natural world 
without being able to attach a name to the or¬ 
ganisms presented in the text or photographs. 
Identification is facilitated here by using the 
insect, its food plant, environment and behav¬ 
iour. It is very much a natural history of insects; 
the stories start with the insect and its feeding 
strategy in its natural environment or niche. It 
is richly illustrated with colour photographs of 
the insects in their natural environments in¬ 
cluding lan'ae, with identified host plants and 
locations. There are also photographs of in¬ 
sects resting in places other than their normal 
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habitat. The author expresses a hope that users 
of the guide will find this approach to iden¬ 
tification easy to use and more ecofriendly 
than invasive methods such as collection and 
preserving. In these times of concern over en¬ 
dangered species and numerous species facing 
probable extinction, collecting with a camera is 
an ethical approach. 

'Oiere is a comprehensive series of introducto¬ 
ry sections providing considerable background 
information on insects and their environment, 
'riiis is followed by chapters devoted to the more 
common insects in their environnienls. Com¬ 
mon names are used where available, along 
with scientific names. An insect group may be 
covered in several sections of the book from dif¬ 
ferent perspectives. There are sections devoted 
to gall insects, parasitic insects, nocturnal activ¬ 
ity, mimicry, social insects, anatomical adapta¬ 
tions, classification, introduced insects, preda¬ 
tors, camouflage, sound production, plagues 
and many more. A little gem of information for 
me is the reference to Sctocoris bugs, which are 
specialist predators on insects trapped on sun¬ 
dew plants. The glossary and scientific index are 
comprehensive and easy to use. 

The book’s intention is to allow readers to 
place insects in feeding groups, families and, 
in many instances, genera. Some are identi¬ 
fied to species. The author acknowledges that 
there are many unnamed species but this book 
is meant to be a guide to the common and most 
conspicuous species in the south-eastern en¬ 
vironments covered. It will nevertheless be a 
useful reference throughout Australia. No ref¬ 
erence guide is ever used in isolation because it 
is not possible to cover everything under a sin¬ 
gle title. Apart from being a stand-alone guide, 
this volume is an excellent companion to more 
specialised and .systematic field guides. 'Tlicre is 
one small error, on page 222: the inclusion of 
a photograph of Hippociamia variegata, also an 
introduced species of ladybird, labelled as Ada- 
lia punctata. 

The book is well thought out and logically 
constructed, and will prove to be very useful to 
naturalists in particular, so I was happy to pur¬ 
chase a copy for myself. 

Maxwell Campbell 
95 Moriah Street 

Clayton, Victoria 3168 

One Hundred and One Years Ago 

A STUDY OF BIRDS AT BREEDING TIME 

BY G.A. KEARTLAND 

In many case.s where I have flushed a bird with a brood of little ones on the opening day of the shooting 
season, it has been the male bird that accompanied them. They scatter in all directions, but if lelt alone 

the call of the old bird soon attracts the family together. 
But the group which is probably the most interesting to study is the Parrot family. Whether all members 

follow the same practice or not 1 cannot say, but 1 liave no doubt regarding several species. In every case 
where I have disturbed a bird from its nest it has proved to be the female, and an examination of the nest 

and eggs has generally revealed that the hollow selected has been surprisingly small. Ibis puzzled me for 
some lime, but since I have tried to breed them in an aviary I think the problem is solved. Some years ago 

I had a pair of Cockatoo-Parrots which reared three broods of young ones in the season. Tlieir nesting 
log was a small one which I had intended to use for Warbling Grass-Parrakeets, Mclopsitlacus undula- 

tus. Next season I thought I would provide belter quarters for them, and changed the log for one much 
larger. 'Ihe female laid several clutches of eggs, but reared no young ones, as the eggs were all destn>yed 

before incubation was completed, and each shell found on the floor of the aviary had a large hole broken 
in its side. I blamed the mice for the mischief. I next tried to breed the Green-Leek, Polylelis barrabandi, 
and the female laid five eggs in a box nest, but they were soon all destroyed one after another. Again the 
mice were blamed, as each shell had a hole bitten in the side. My little Warbling Grass-Parrakeets were 

provided with a small hollow log; and reared sixteen young ones in the season. 

From Vic Victorian Naturalist XXXII, pp. 134-135. january 13, 1916 
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